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Abstract
Will phragmites be more abundant as the climate warms? This question is important
because phragmites is invasive and it will substantially lower biodiversity. Our research groups
looked at climate data from NOAA and found that Maine’s climate is warming. We collected
data from a phragmites patch in our town and attempted to germinate some of its seed heads.
We found that our phragmites patch was more dense toward the center. After returning to the
patch in spring, we found that the patch had spread and there was new growth in the area. Our
tentative claim is that phragmites is becoming more abundant as the climate warms.
Introduction
We are investigating invasive phragmites to find out how it spreads and if it will be more
abundant as the climate warms. We are studying a roadside patch on Dirigo Drive in Old
Orchard Beach (OOB). We visited the patch twice in late autumn to early winter of 2019.
Phragmites australis is a tall reed that spreads rapidly via seeds and roots. It kills other
species by crowding the area the native species live in and covering the other plants with
shade. The roots take in moisture and minerals that other plants need. Phragmites seeds
spread like dandelions. The wind carries seeds from the flower heads on the tops of the stalks.
They also spread by rhizomes, which are new shoots that grow off of the roots.

Source: https://greatlakesphragmites.net/files/Phragmites-invasion.jpg
You can identify whether or not you are looking at invasive phragmites by seeing if it has
large fluffy flower heads, if the stems are at least seven feet in height by maturity (around the
same time that the stalks turn a straw color), and if the stalks are still standing during their
dormant phase in winter.
The topic of phragmites and its invasiveness is important to everyone in areas affected
by phragmites because it has the potential to spread, ruining woodland, marsh, and pond
ecosystems. This can affect the economy of places around these ecosystems because of the

cost of getting rid of the phragmites. The OOB Conservation Commission is working to reduce
phragmites in our marshes by cutting the stalks and putting herbicide in the stems.
Scientists already know that phragmites is spreading in our area and moving northward
as the climate warms. Our investigation will add to what scientists know because we will collect
data about how much phragmites we find and whether it has flowers/seeds and we will share
our data with Stacy B. Endriss at Cornell University (Project Phragmites Reproduction landing
page).
Our question is, “Will invasive phragmites become more abundant as the climate
warms?” We predict that it will be more abundant because we have seen more phragmites in
our area and we think that a warmer climate will help phragmites survive and reproduce during
more months of the year. We know that plants usually germinate during the warmer months in
Maine.
Methods
Our two groups went to the phragmites patch on Dirigo Drive on October 15 and
November 20, 2019. Four other groups went on November 14.  First, we estimated the size of
the patch and determined that flower heads were present. We determined that the habitat was
a roadside ditch. The ground was damp with rainwater.
We laid the transect along the edge of the patch and then we put our quadrats down.
We identified the phragmites as invasive by looking at the stalks, seedheads, and leaves and
took photographs for identification. We cut down every stem in our quadrats, counted the
stems, and recorded how many there were on our data sheets. Then we counted how many
had seed heads. Each team collected five seed heads, if they had that many, to attempt to
germinate the seeds in a petri dish. We bagged the seed heads to take back to school. We
threw the rest of the stems back in the patch. We did a seed check on ourselves and others to
make sure that we wouldn’t spread phragmites via seeds.
While we were in the patch, we realized that we had to modify the quadrats due to the
height of the stems, which were up to 10 feet tall. This was done by taking off one of the sides
of the quadrat in order to slip it around the stems. We also realized we had not collected data
from the middle of the patch, so on November 20th we went back to the patch and laid the
transect through the center of the patch so we could collect data from a different section of the
patch. We put our quadrats in the center and back of the patch and repeated the steps,
recording how many stems and seed heads we found. Other factors that possibly impacted our
data collection include recent frost, fallen leaves from stems, and standing water in the center
of the patch. Those factors could have affected the stems or made it difficult to collect data.
It was important to follow the procedure because we needed specific data about stem
numbers, seed heads, and germination for Stacy B. Endriss. We can follow this procedure again
to make sure we get the same information accurately. We used the transect and quadrats to
collect data from different parts of the patch. Back at school we entered our data and started
the germination procedure with the collected seeds. We kept them damp for two weeks, then
checked to see if any of them had germinated and entered our findings.

Results
The patch size was 518 square meters. On October 15, both 7th grade groups put their
quadrats near the center of the transect. One group counted 40 stems in the quadrat and 4
flower heads. The other group counted 26 stems and 2 flower heads in their quadrat. On
November 20, one group put their quadrat at the back of the patch and counted 21 stems and 0
flower heads. The other group put their quadrat in the middle of the patch and counted 67
stems and 15 flower heads.

Our class graph shows that eight groups collected data about phragmites density. The
data ranged from 14-67 stems of phragmites per quadrat, which fall into the very dense
category of 20 to 50 stems per quadrat or more (according to Falmouth’s phragmites data
graph, which we will discuss later). The data was spread out, with a cluster from 21-26. There
was a gap with no data points between 48 and 67 stems.

The diagram above shows where we collected data in the patch. On October 15 and
November 20 we laid the first transect next to the road in the patch and collected data from six
quadrats. On November 20, we put the transect through the center of the patch and collected
data from 2 quadrats.

Project Phragmites Reproduction Data Dirigo Drive OOB
Date, grade, quadrat location

# Stems

# Flower
heads

# Seeds germinated

10/15/20 G7 roadside near center

40

4

0

10/15/20 G7 roadside near center

26

2

0

11/14/20 G6 roadside near end

25

10

0

11/14/20 G8 roadside near center

48

8

0

11/14/20 G6 roadside near center

34

10

0

11/14/20 G8 roadside end of patch

14

4

0

11/20/20 G7 the middle of the patch

67

15

0

11/20/20 G7 back of patch near woods

21

0

0

The table above shows that we counted 275 stems and 53 seedheads and 0 seeds
germinated. The number of flower heads per quadrat ranged 0-15. The mean number of flower
heads per quadrat was 7, the mode was 10 or 4, and 0 % of the seeds germinated.

We also looked at phragmites data collected by students at Falmouth Middle School
over 7 years. We wanted to see if their patch had gotten denser, but we were unable to tell
when they collected the data.

Falmouth Phragmites data graph
The dot plot above shows how dense their phragmites patch was. Most of the data
points are in the categories of very dense, from 20-50 and 50+ stems per quadrat.

NOAA summer temperature data for Maine and NH

The graph above shows climate data gathered by the National Oceanic and Atmospheric
Administration (NOAA), spanning from 1980 to 2018. The trend line shows that the average
summer temperature in Maine and New Hampshire has increased by almost 1 degree per
decade over 38 years. We looked at temperature data because our question ties phragmites
reproduction and climate change together.

Conclusions and Discussion
Our research question is if invasive phragmites will be more abundant as the climate
warms. Our claim is that yes, phragmites will be more abundant as the climate warms. So far,
we have only collected data for one year. We identified phragmites patches around OOB in
previous years, but this is the first year we used the new protocol. We don’t have enough data
to make a strong claim yet, but we can see that our phragmites patch is dense because 7 of our
8 data points fall within the very dense category.
We also think that the patch is spreading. We think it started in the ditch close to the
road and spread back and sideways. We think this because looking at the density data we can
see that the patch is the most dense in the center with 67 stems and 15 flower heads. In the
quadrat at the back of the patch, the stems were smaller and weren’t as tightly packed.
More were still alive, which has led us to think that the phragmites at the back of the patch is
relatively newer.
We also found that the climate has been warming in Maine, which we think will increase
the abundance of phragmites. We looked at almost 40 years of summer temperature data, and
found the average summer temperature has increased by about 1 degree every decade. We
think that warmer summer temperatures will assist in phragmites growth and germination,
leading to a subsequent increase in abundance. We know that plants tend to germinate and
grow during the warmer months in Maine, so warmer summer temperatures and a larger
window of time when phragmites can germinate will probably help them become more
abundant. More time to grow may help more plants reach maturity and produce seed heads.
None of the seeds that we collected germinated, so you might be led to think that they
aren’t spreading. However, we recently found out that the primary method of spreading is
underground via rhizomes. The seeds rarely germinate because they need a perfect mixture of
warm temperatures and moisture (USDA Plant Guide, Common Reed). We collected our data in
the late fall, a time when a lot of plants die and seeds are dormant. We saved some seeds and
tried to germinate them in the spring, but so far none have germinated. When we went to the
patch in the spring, we saw lots of new growth. Last year’s stalks have lost their color and are
starting to fall over, but new stalks are sprouting and spreading into the ditch and around the
edges of the patch.
The biggest factor that affects our data is that we only have one year’s worth of data,
but this is just baseline data to start our long-term investigation. To find out if the patch is
spreading, we can go back in the fall and measure it again. We know there are many other

patches of phragmites in Old Orchard Beach, and other groups can gather data in different
areas that we can later compile with our own. We could do more research on how to slow the
spread of phragmites without damaging other species of plants.

Phragmites patch with new growth, 5/23/2020, Dirigo Drive, Old Orchard Beach.

Phragmites seeds in petri dishes during the germination process, 5/22/2020.
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